ABSTRACT. Lunella coronata granulata, from the family Turbinidae, is an economically important species. The first set of 10 polymorphic microsatellite loci was screened from L. coronata granulata, and 30 individuals were used to analyze the degree of polymorphism in these loci. The level of observed and expected heterozygosity was 0.0667-0.7333 and 0.0644-0.6628, respectively. The polymorphism information content varied from 0.305 to 0.559. Eight loci were in Hardy-Weinberg equilibrium (HWE) (P > 0.05), while two loci deviated significantly from the HWE after Bonferroni's correction (P < 0.005). The isolated microsatellite loci can be utilized in studies of population genetic analysis and they provide important genetic markers for construction of genetic linkage maps and genetic breeding of L. coronata granulata resources.
INTRODUCTION
Lunella coronata granulata, from the family Turbinidae, is an edible turbine shell. The snail is widely distributed in temperate and subtropical ocean waters. In China, L. coronata granulata lives in the intertidal rocky zone mostly in Fujian, Guangdong, and Zhejiang provinces. The studies on L. coronata granulata are very limited; only one research has been reported on a digestive enzyme isolated from this species (Chen, 1990) . To increase the knowledge of this species, we use microsatellites to investigate genetic characteristics of L. coronata granulata. Microsatellites have been widely used in aquatic animals such as fishes (Xu et al., 2010; Chen et al., 2012a) , shrimps (Cao et al., 2012) , and shellfish (Chen et al., 2012b) for their co-dominance, high DNA polymorphism, and reliability (Li, 2006) . Ten polymorphic microsatellite loci were developed using the fast isolation by amplified fragment length polymorphism of sequences containing repeats method (Zane et al., 2002) , which provides a theoretical basis for future marker-assisted population genetic studies and breeding of this species.
MATERIAL AND METHODS
Thirty individuals of L. coronata granulata were collected from Xiamen Province, China. Total genomic DNA was extracted from the foot muscle tissue using a genomic DNA extraction kit DP304-03 (TIANGEN Biotech Co., Ltd., Beijing, China). After testing the concentration and purity on 1% agarose gel, the genomic DNA was digested with restriction enzyme MseI at 65°C for 3.5 h and the digested fragments were then ligated to MseI adapter A (5'-ACGATGAGTCCTGAG-3')/MseI adapter B (5'-TACTCAGGACTCAT-3') by T4 DNA ligase at 37°C for 3.5 h. Afterwards, two biotinylated probes (CT) 15 and (GT) 15 were used to construct genomic libraries as reported in Chen et al. (2012a) . In brief, the digestion-ligation mixture was hybridized to the two biotinylated probes, (GT) 15 and (CT) 15 . Fragments containing simple sequence repeats were captured by the method of magnetic bead enrichment with a Streptavidin MagneSphere Paramagnetic Particles (Promega, Madison, WI, USA). The recovered single DNA fragments were amplified by MseI A primer, ligated to a vector PMD19-T (TaKaRa, Tokyo, Japan) at 16°C for 3 h, and subsequently transformed into Escherichia coli. Positive clones were visualized on 1% agarose gel after PCR amplification with universal M13 primer. A total of 310 positive clones with size ranging from 500 to 1200 bp were sequenced by the Invitrogen Company (Guangzhou, China), and 60 pairs of primers were designed by Primer Premier 5.0 (Premier Biosoft, Palo Alto, CA, USA).
Thirty L. coronata granulata individuals were used to test the polymorphism of all 46 pairs of primers. PCR amplifications were carried out in 10 μL volumes containing 10X Taq buffer, 2 mM MgCl 2 , 0.2 mM of each dNTP, 0.4 μM of each forward and reverse primer, 0.25 U Taq DNA polymerase (Fermentas, Fisher Scientific, Pittsburg, PA, USA), and 50 ng genomic DNA. Cycling parameters consisted of the initial denaturation at 94°C for 5 min, followed by 30 cycles of denaturation at 94°C for 45 s, annealing at temperature respective to the primers (Table 1) for 45 s, and elongation at 72°C for 45 s, with an additional cycle at 72°C for 10 min. Samples were separated on 6% denaturing polyacrylamide gel and visualized using silver staining. Estimates of the number of alleles, observed (H O ) and expected (H E ) heterozygosity, Hardy-Weinberg equilibrium (HWE), and genotypic linkage disequilibrium were conducted by POPGEN32 (version1.32) (Yeh et al., 2000) . The polymorphism information was indicated by CERVUS 3.0 (Kalinowski et al., 2007) . Genotyping errors and null alleles were identified and corrected by the Micro-Checker software (Van Oosterhout et al., 2004) .
RESULTS AND DISCUSSION
Ten loci were successfully amplified. The characterizations of these loci are presented in Table 1 . Loci were polymorphic, with the polymorphism information content ranging from 0.305 to 0.559, and the H O and H E were from 0.0667 to 0.7333 and 0.0644 to 0.6628, respectively. No significant linkage disequilibrium was detected between any pair of loci. Of the 10 loci tested, eight loci were in HWE (P > 0.05), while two loci, Lc2-32 and Lc4-22, deviated significantly from HWE after sequential Bonferroni's correction (P < 0.005), which may be due to the presence of null alleles that were detected by Micro-Checker. These characteristics of the microsatellite loci identified in the present study indicate their potential utility for examining genetic diversity and population genetic structure and they will facilitate breeding and conservation genetic studies of L. coronata granulata. Ta = annealing temperature; H O = observed heterozygosity; H E = expected heterozygosity; PIC = polymorphism information content. *Significant departure (P < 0.005) from expected Hardy-Weinberg equilibrium conditions after correction for multiple tests (k = 10).
